Differential Scanning Fluorimetry and Hydrogen Deuterium Exchange Mass Spectrometry to Monitor the Conformational Dynamics of NBD1 in Cystic Fibrosis.
Cystic fibrosis (CF) is one of the most common, lethal autosomal recessive diseases in Caucasians with a life expectancy of 37-47 years. The CF transmembrane conductance regulator (CFTR) is a plasma membrane ion channel, confined to apical membrane of epithelia, and ensures transepithelial water and solute movement across secretory epithelia in several organs. Numerous CF mutations, including the most prevalent deletion of F508 (ΔF508) in the nucleotide binding domain 1 (NBD1) leads to CFTR global misfolding and premature intracellular degradation at the endoplasmic reticulum (ER). To better understand the misfolding mechanism caused by CF-causing point mutations in the NBD1, which is poorly understood, differential scanning fluorimetry (DSF) and hydrogen deuterium exchange coupled with mass spectrometry (HDX-MS) are the choice of techniques. These established methods can measure the conformational dynamics of the NBD1 globally and at peptide resolution level by monitoring backbone amide HDX, respectively, and will be instrumental to evaluate the mechanism of action of CF mutations and folding correctors that rescue CFTR folding defects via stabilizing the mutant NBD1.